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49
Effective control of ND is dependent on rapid, sensitive, and specific diagnostic testing, 50 which for ND are typically oriented towards detection, genotyping, or prediction of virulence.
51
Virulence of NDV is best assayed through infection-based studies (4), but due to the time 52 constraints associated with such methods, reverse transcriptase-quantitative PCR (RT-qPCR) and 53 sequencing of the fusion (F) gene cleavage site are used to predict NDV virulence (5, 6).
54
Genotyping of NDV is commonly achieved through Sanger sequencing of the coding sequence of 55 the fusion gene (7), which also allows for prediction of virulence. Preliminary genotyping can be 56 accomplished through partial fusion gene sequencing (i.e., variable region) (8). PCR-based tests 57 aimed at rapid detection often lack applicability for virulence determination due to NDV's genetic 58 diversity, and the current methods that rely on Sanger sequencing lack multiplexing capability and 59 have limited sequencing depth, which complicates detection of mixed infections. While fusion-60 based assays can be used for detection (9), the variability of this region, which makes it useful for 61 genotyping, hinders the universal applicability of any single primer set. Thus, detection-focused 62 assays are often designed towards more conserved regions, such as the matrix or polymerase 63 genes(9-11). These assays, however, fail to provide virulence or genotype predictions. In 64 summary, there is a need for a method that will sensitively and rapidly detect numerous genotypes 65 of NDV and provide genotype and virulence prediction.
66
Rapid advances in nucleic acid sequencing, have led to different sequencing platforms ( and the clinical samples is summarized in Table S1 and Table S2 , respectively.
110

RNA Isolation
111
Total RNA from each sample was extracted from infectious allantoic fluids or directly from 112 clinical swab media using TRIzol LS (Thermo Fisher Scientific, USA) following the 113 manufacturer's instructions. RNA concentrations were determined by using Qubit® RNA HS
114
Assay Kit on a Qubit® fluorometer 3.0 (Thermo Fisher Scientific, USA).
115
Amplicon synthesis
116
Approximately 20 ng (in 5 µl) of RNA was reverse transcribed, and cDNA was amplified 117 with target-specific primers using the SuperScript™ III One-Step RT-PCR System (Thermo Fisher extractions, library construction, and sequencing were performed twice.
154
The same extracted RNA was also used as the input into the RT-qPCR using the AgPath-
155
ID one-step RT-PCR Kit (Ambion, USA) on the ABI 7500 Fast Real-Time PCR system following 156 the previously described protocols (9).
157
Sequencing by MinION
158
The libraries were sequenced with the MinION Nanopore sequencer (19 Table S3 .
166
The complete steps from RNA isolation to MinION sequencing were performed twice for were then aligned using the in-house Amplicon aligner v0.001 to generate a consensus sequence.
189
This tool optionally subsamples reads (target depth used = 100), re-orients them as necessary, de-novo assembly of the raw sequencing data was completed within the Galaxy platform using a 211 previously described approach (15).
212
Phylogenetic analysis
213
The assembled consensus sequences from different NDV genotypes and sub-genotypes (6 214 sequences from MinION run 3, 32 sequences from run 4 and 24 sequences from MiSeq; a total of 215 62 sequences) and selected (minimum of one sequence from each genotype/subgenotype) 216 sequences from GenBank (n = 66) were aligned using ClustalW (41) in MEGA6 (42).
217
Determination of the best-fit substitution model was performed using MEGA6, and the goodness- were inferred by pairwise analysis using the MEGA6 (42).
233
Accession number 234 The sequences obtained in the current study were submitted to GenBank and are available under 235 the accession numbers from MH392212 to MH392228. band (~1000 bp). All non-AAvV-1 viruses were negative ( Figure S1 ).
265
Quality metrics 266
The Nanopore QC tool was used to obtain quality metrics plots of all sequencing runs. For
267
MinION runs 3 (6 multiplexed samples) and 4 (33 multiplexed samples), more than 70% of total
268
reads had a quality score greater than ten (Q10 score = 90% accuracy) ( Figure S2 A and B). The 269 average overall mean read quality scores in both runs were comparable (run 3 = 10.7, run 4 = 11.0),
270
and the mean quality scores of reads ≥ 10 (mean Q≥10) were similar (11.8) for both runs ( Figure S2 ).
271
In addition, analysis of five consecutive batches of reads (each batch = 20,000 reads) obtained at (Table S4) . Similarly, the mean Q≥10 over time remained consistent in the 274 clinical sample runs (runs 5-7), which had long (12 hrs) sequencing runs ( Figure S3 , green lines). 
Phylogeny of NDV genotypes
315
To confirm the ability of the MinION-acquired partial matrix and fusion gene sequences 316 to be used for accurate analysis of evolutionary relatedness, phylogenetic analysis using consensus 317 sequences (734 bp) obtained from two independent MinION runs (run 3 and 4) was performed.
318
Additionally, the 24 sequences from MiSeq were also included in the phylogenetic tree ( Figure 2) 319 to further illustrate the agreement between these two sequencing methods. In the phylogenetic tree, 320 the isolates (n = 33; green font) grouped together with the viruses that showed highest nucleotide 321 sequence identity to them, including those in which MiSeq sequences were available (red font).
322
The six isolates that were sequenced twice (blue font) clustered together. The numbers represent total number of NDV reads and maximum 200 reads (optional cut-off value) were used to 3 generate full length consensus sequence. Minimum 5 reads were used as a cut-off to build consensus sequence. 
